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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored 
monitoring the designated event, generating the occurrence time value of the designated event' 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to ail the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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£tttt&«NK#>}>? 6 5 4 £^tf «fc 5 CK3g3*i&. 

m&) ft&z£r>x i i\zmzziihmi2ti&4<yh 

Hi. MMCR6 7 0<7)7-f-^K6 7 2(Cj:oTM» 



ix. 4<yhm*T6i2i:7 4}i'?vyy-$-&~?)\^f- 

*^614«U aK3*ufc>fOMI#6 1 5*. x3 

-^6 1 6 tftixmntittniMvyfizsfflfe 

■*-*<7)Ci£ffl§*l£. {S^»7y^6 54{i. f3-f6 
1 6j&*M y^'J^y^ (increienter) 6 1 8Ci&|ffll 
fI^617£iM9. A*620*^LTifo*'>^*R 

U ffi*6 1 9Sr^-UT^(7)fi^{R^»»^fc:S^M-r 
*U ^y^'JpO-^6 18<i. H6(Sk3*lTVi*.*3 

ixmn-&ztwx'*?>. 

[002 9] llitzltimcOPMCZmilX. lO 
* fctt8ft<*>MMC R<7)7 Kfc i SWfflUcS!oT 

6 74££fflL-C *J»^^6 6 1^4JSL, ^cOfe 
1. PMC 1 664*>\ [g^^y^^OlRIlIjBtS-g 

JtAtii. <t o iz-th .Rxvyf izmtiZtitzJ Ky h 
^UlSHi. J0SS6 6 2{CJ:-9TPMC1 664<?D 
7C<0fi(CiD»Sit. -£Ot£. PMC1 6 6 4{Ha«$ 
^S. #«]WrrLfc»Wc, ^7^^6 3 2tC. ^7f 
-7VP6 5 0X'<7g£T-r&&&<D4 y?v9XtfQm% 
ith. ^T^^6 3 2Ji. SOfflil^Slfci-p-C^ 
^•Tl^^-9-6 3 0S-SiIfflLT. MMCR<07 -f-^H6 
74fcJ:-5T»J»2^|.vyH-7-V^-9-6 6 0t^7-f 

^-ru^-9-6 6 o*<. ©iswi^-6 6 1 izx^xmmzm 

mzti&m^tz^ ^^yh668ii^ fotrvyfmzto 

»^6 6 2fCi*^ 1sm^6 6 2iiPMO:WMt 
[0 0 30] 06TtL m^yffiK t&^Tx-T- 

^crmmmm&tixmm^tix^h. ^oftfcoc 
m^y?*. %7^~7>vfr^ymmzftmL, 

X^yf^^y^T^hXdiz-tiZt^X'^L 06 

x-it. m*7y9izmm-z>4y?v*y?i>m;2ti. 
x^h. zv>ivb*)iz. mL&*fct)*7y?iz<mizm 

hfz'U h&£WZ&tsZLtfX'£&. ^-a^rjy— 

f>mn am Lxnwim^viv-rimfthr 

$-n- K-rs ^ t S . Z<mv. L?t<8t^ 

ii •? y h -r h Z t *^ s . 
[oo3i] &<frm*)mztiz>mit. %-T7—7)V(> 

5 0rt^-eo«B«i. HS«iO?ix» ttL+cfrntztii 
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i/634fcli, 'J-fe-y|-<t#6 21&J;\ &=y=5rfc!^ 

y9<r>m^^u\,z-th[ v>9'\(r)V*y h{= 

h. 

[0032] PMCl(3HiHc^T\ 7^-;PH676 
Mffll<?6 8 1 ££j£L . *?>t£3l. P MC 2 6 
84*>'fe<f'>y^*^«|fi|j@:$:S(tAitS J; 3 t-r&to 

SWi, Jn»S6 8 2tJ:oTPMC2 684<D7C<7>fi 
fc8n*3*U PMC 2 684(C*&tt$^S. 

•?tW~T]s9V6 8 0 MW1#6 8 1 J: oT S3 
£$J#£itSi§£-. >C<.>h688tc:J:oT. S32rlU 

a« (s^w awfss6 8 2i;:j*^*u au^s6 8 

2ttPMCJM»r-rs. 

(OO3 3]±T'S&BJ!L*:0!TfcL PMCl{cJ:-,T. 

y^ftt.^mz^xmk^tihm^. pmc2 

\t. -f<-Tco$i&zmtZ>40h£*jyyb-$-&zk 
**T§, ,r#i(e{±, %T?&fisitcDmftizmtz>J<y 

bt, msMzmfizti, ^Ti^^enmizmt 

Z>4^ybW$£tL?>. z\co&T. *&Wi. SQgfc:^ 

>h-rs^rffi$-Sfit^-s 0 PMciz£~?x*vybx-z 
ZKyhtz. &tivy9%hmzfoj]*;y9i,zf&3!m 
fe%ti&-e<-ybtfii£tiz>m&. -&cr>PMcx~r«. 
x<rt$$izmtz>m'(^yh®&z%$i.i. as^pmc 

[OO34]075-#B8^-^fc. SSEWafc. ^WMcrm 

<ybm®& (mzmw<.yh®m **jw*fc 

^lZ£->xmkZtl& (X-f-yT70 2) . KOffi? 

ti. m^tifz^^timz^Tr—ytu^ms^m*) 

M-it: Uf777 04) SSTx-TVUgBtK 
m?&fa**7y9*V*: -/ Vth Uf7770 6) . 

7*70 8) . toX'hhifr&iZli. srr-r- tvwjbbk 
m&hmvyftjytvxyvi, (XT-/T7 1 
o) , z\<wm\t^ ;p-r-A.y?urn-t7t«S 

[0035] Wa°imizZtiW<.y h^E^L^o 

I&Ho (^7 77712) . ZoX'b&i%r£lZ\i^ <g 



■ t^/9 LT. S^^^lROajL. (WS. ifr^' 

tretSfl^Srffa Ur<y77 16) . -fdT&V^ 
CKOjraii. ;P-7'A' 7 ?LTs Tn-te-y-?- 

ML Tu-tyV1>m±lt:frk'?1>HzmfZ,¥m£fio 
UT777 18) . -^T&V^-fcfi. £0*031 
f±> JP— T • /<"/9 LT. J?'tf>ifr^£JK9ajL. g^-T 

[0 036] -5-<7>ftb0fc. d^JSaii. «!g«t><D«jBt 
<0£T'JRffi t a^-fc/P-r • A >y ? t S C b WX'Z h . 

tfm^mzztix^mmmmizmrztih. a* 
^ic^TL^vv-r^^tix^z t x-hh. 
[ o o 3 7 ] as *#Hfr h b . cEfiat. &«wtd 
±v*co&&iz-9smLx. &®.mzmzhf:tii 
Gizx-ixmrnzztitimfcztiMObojiy 
bym®&zim?z>teftcomLffmztLX^&. ±t 

•fe «7-^rt^y\- K^x r<0ttfig^^9rf S V7^i7 

■ /t**w5*Srtr$>y7 h^xT*^r^-fexnrigT-S) 

[0 0 38] ^c^llg|(i v y7h-)i7*f. ^TL^1& 
&&«ftzmtiiZti& (Xf--yT8 02) . ^c7) 

V7h>)i7ii. -r-^T^^traa-ri.-foboiai 

&C09& : S:noPMC£m*JRh (Xf >yT8 04) . 
-f^. PMC*>A>^]R->^fi<OS«Oll^ira[L (X 

ybvmmzi^x&Jiwz&is.-t-h (^x»/T8o 

8) . 

[0039] *$mwi>Kt>-tmi±. ±{c^Lfe*n 

B^iSflKriiB^fi^TBHaT*^. iKo^f^ 
TT'tt, %7liL%i^m%mxT-i;Wz*te 
*) 7nt y ^jS5r?l»t-^iSr^<0S«^ff fc i -5 

^-s^yxo^rafciy^xxA^gffiL. -E-^*. ^ 

XT-At£fN§#. ^^Sfl9llfi(cJ:oT7'o-fe-y-9- 
Otttig*^<6{c®T L^rHj; 3 IztZ Z b *>'T^ Sid 

[ o o 4 o ] fct ^.if . fiyam^Hi. ^ t 

t'c07-o-b.y-9-rtO«jSi$-?i?»^. ^(^>J T9*A 
ilf^Oltlgli. ^f{c^ 1 • -/i/atS^l 
a^Sr^WVBtc^S. b^?0)li. ay 
M3L.—9 ■ yxfi* 1 , isXT&cnax bt,zttt&%& 
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ti&ztx-$>&. : rmztiztt3>). mmrm^ffz 

X bO&^m 1 ■ Jr^-yj/jr. • 5 ^'^Rtf^. 
£ 1 UKJU • -y Sol • $ Xti*tP&f SflKftT'T o-fe: 

zm-t&ztizzz. 

[0041] * u ■ isXTAmmizmtz 

X'hh. ZtllZX-oX. SllW-^tv^. 5X 
8ft.**frfcJfc*&&f- (reorder) ZtXtyl. ^ 

M^tt?r^rra ; t tfx-% h cot. mzmi uka, ■ * 
wis* ■ s xtfifttf-h z t z*iahfmx-m--\-ftX' 

ftlZtiiit<7y%T£MmZ-£?>miZ. mcr>^<r^j<m 

&&\%mzii%\,^imtfbhfrbx'hz>. tvy* 

7*-y-mT<r>tZlZZcr>&mtf. Ztl&WZt&Z 

tzmmtztx^z,. 

[ o o 4 2 j #2s«0i#t> t t>-tm<?> lmkLx.rv 

■ $XlzimLXikbtl&y-4 7)Mzi^xmfef&Z 

tvx'% h. -ecoi 3 %x y—inoit zftfecmm* 
wswisti. *cr>«mmzn^m*fm2tix:mz. 

T-f£ffllLX. 3y/Uycr>$8i. V7bV±T(D 
fcttA- H x 7tSit<7)3Sg t L < ltZtit><m 
■&t*1tfoZki)<X'Z2>. HR(c, ^iifct #«a.- y 

zzttzx^x. j-mmcDmmmis-thzt^T 
[0043] ^KffiKi&t^x-^jiigi^xxAfcraa 

zztitx-*, *mif)\ mficomfuzmnzmzti 
m^mui^mmzmmizmmizmkmmz 
ti&ztz. %m%tfm-?zx'f>*> ozt izm&z 
zkimmx'hz. 3>Kj.-?*im&&cr>mizii. 7 



[0044] xminmm. m*tmwvmcr>t:isb 
£m*ztitzt>cox'g)*), fflmxbzztzjgmitz 
hcox'm<. mztixmBizxmimmtzzt 
zwmttzhcriX'it&y. ^(omjEBmn^u^mm 
mmiizwmx-hhT. mm. *mna 

MBizmix%m%tf*m£mm-tzt:Mzmm 

*U m&Ztvfi:l3<DX'*>h. 
[004 5] tktbk LX. 4M®ffij£&H IXWF 

[0046] ( 1 ) wmrxi^ y^-kmL^^yy 
t z&ttr-fimi'XTA.f'rcj o bztmt&jj 

r^y^izxi^cmff^zmii^^iif^^y 
htov^TESL. mw&Wmyo*virtz£-oXmfr 

ztiz-?Kx<7>$rttiz^\\x. mm&zztiMOb 
m^mm^LL. mmmmrxi-kt^zii^x 

( 2 ) i-*xcr>ft&zmt&mim%ztifz4'iy bo 

«£«»£B»i:. ^X(D^7L^^zmttim 
%fe2irt4<ybcDminmg.®&tcr)mcm£. m 

ffisswra-b .y^tj: ^xtmmizmfztitiifc&cr, 
mi&%fe2tifzjK>b<7)mi®mt Lxstm-hxf- 
vTZz t^zatj. ±te ( 1 ) tztmnxm. 

( 3 ) mfH&flSWTo-te -y^(c J; -oxmi^tlii^cr) 

ztL?tiiz^Timcov£fcztiw<y b zmm-z 
XT->yTzzt>iz$tt. ma) izm&cjyxm. 

ftmi'XTmx'4 <y b *&m-z>-mx'h->x. 

w^WL(r>i)^y^(r)^cr>^ri)^y^j}i, ff^r-^Jft 
misXT&ftcrmfcZtlKJ Ky bcr&tSLiUj^y b 

fot}*7y?z®$im<$i l zwmm. ^i^o-a- 

IV ■ A h • i)^y9^-f^xcry^^\z^mm, m 
lyu-t^v-A^yb • AVyfi&TLtzti^Hzm 

mm. mtt&jt.ybZi&zL. ms&mm-t 

vWz£Zti$com^WzmiimfcZtit:4 

^xmrnt. «^n^<D^^comiiT^<7)im^<ybcr> 

miCO&liiilzmLX . liiEfc&^y^^^ 

JfJtiSSLT. DuEmira-A;l. ■ JKyb ■ ij*jy 
5*4 y? VXybL, mim^.<r^^tcr^J<r>mmz 

*5§LT> tm^vyffr^<r>4<ybmi*:mi& 
2?u-><)\,- 4Kyb ■ ii^yyuzism^h-m.. 
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(5) SffiSi/p-;^- >C<.>h ■ i]*7V9frt 3 <r> 
■K>h@%t. m*%29u-rtfr ■ j<yb ■ 

-b vwzx ~>T&ffltozm7 ztv/&fttzmtb mmm 
%ztitz>(^yhm&.®ikt Lxmn-thXTv?* 
zt>iz$ts. ±ie (4 > izmmowi. 

•cco#^t^s^$it^^ <y hcomimmzm i 

^zmi^iih^izmt ZHifeZtitzJ «y hem 

&.®&zm2fi*>>9frt>m&WL r ). -t^xcoft^izm 
^T®m£mft$ixzifr&izmt&mmm$i2tit:j 

B^&&CD#Vy9cr>ip(7)&#<jy9-t>K mirr—9^ 
ftmtX. Q\i)*7y9i5]tffWi'2ii*7y9*4y9V 

*y\-L. ^co^r^manzftrntx . eats^*? 

(8) «ffiSfll*»>y^ ff^SflSWTn-fe.y-9-t:J: 
'fOhcOy^^^^yh-rs. ±|E (7) (c£tt«»jr 

m. 

f%%Ztit:4<yhe>mi&fiVyh-i-&. ±fs (7) 

(10) H5fE£S3;^y?*\ MSStSWTO-b y^t 

J: ^x^izmftznz&Gizm&mfccriftfcztiz: 

KybitmiZA'tyh-tZ. ±12 (7) Jd»a«fl5r 

i£. 

(in &mizmf$tifz^i,zmtm^com^ 
ti£4*ybcm±®mz±i8.~t&t:iib<,z. lutem^ 
t bM3 ? t cDtsemz mm-^T -y 
r£§ ^jestr, ±m ( 7 ) tc^o^a. 

(12) g»WTn-fe-yHf i^co^y^fc ^tfr 
-^g^Xr AfttM <y b Z&m-Ztzihcr&iWX' 

h-ox. mwm.cr>i}*7y9<r>*<rfei]*7y9ft. mi 

T-9W^yx^ Kfacr^fc^jxTzA ^ybam&kti 



h£4<yb£^xm&?htetb<vmb. mm®, 
mra^y^zx^xmtf^iih-t^xc^^zmt^ 

MS&feZiifzJ Ky bco%&®%. : t:£j8.~t&£:£>cD& 

l^Sfc. mmmmrvj-t^izx-ox^izmf^ 
tih^zmthmim^tifc-! <y bomLm&z 

(13) t^X<m^izmt zmz^feZtitiKyh 
co%£comm\mt . ^-Kxcy£Tlt:$iGizm?Z>m 

mm%.ztit:4 ^y b<m^.comBmsLt o^com*. 
mssawro-b -y viz* ix&fflMzmztitzHiiG 
izmtzmaffi&ztiMKybcomimmk txmn 
-t-ztzoxo^mz Mz&tf^ ±e ( 1 2 ) izimwm 
a. 

(14) fiifflSawro-t yD-tioTllff^fiS^ 

ztubcvtrnzuznts, im ( 1 2 ) tciafrDgE 
g. 

(15) SSt^^y^^^tfftmWT-o-b y^rt^ 

'yyftcofefcZiifz-iKyhcomL&X'yyhL. mi 

-r^i^$ii^^^.ybcr>m.mmmi^y9i3^ 
m?m&tzih<n%i 1 #at . fridsiswra-fe -y-rizx 

X^AzmfZixZ &^tzmt&mffi;%.Ztifz A < 
V h<7)%4|5iaS:^2 ^y9i)^m^n^tzibcom2 
^ 8fc » -t^TiOife^tgW-S mSJ&^$fiit <y b 
co^comWMmt. ■t^-Xco^Jtfz^izmttm 
aemfeZixM <y b co%£.0)m§iM$Lt com^i . 

( 1 6) & ffltjTa J t yy-tim<?>*)<7y9t£l£ti c r 
-9m&i/XTJ±ftX'4'<*ybZmmhtz»b<r)^ zty 
^^-9^imm±.(T)^y\:^~9 ■ TufyJM&xX' 
h-?X. m^imLC0ii^y9cr)^cr)^ri]^y91fi. I5E 

^^hL, i^-r^>f<>h5:^^-^«>omi#^ 
m2&mto7n*ywz£&^comfWzmi3% 

feZhfzJ Ky b lz^X%m-Z>fzibc>>m2fii3tt % 

ffleft^wro-fe -yyiz x ->xmfiZtih-tKxcr>$i^ 
izmtmmmfeZfiM ^y bcm±m^iim-?> 

(17) m^m i yy9^ti&mra^ >y^rtT-f 

coWy9cotpco&i;*;y91)K MeS«WTn-fe y-9- 
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mfcZhfc-Ky bco%£.®fk£%l ■hWffrbmk 

mhtiitxnmi&itt. msiikmmra-ty viz* 

?*TVtii$izm&maffiifeZiit:4'<.>h<D% 

kmrnrnt. t^xc^jt^^izmthsm^ 

%ZtiMKybcomi<Qmlii®&t Viacom*. mM 
^460^3^t^#tfrjytfjL-^ • 

[03 ] 2oc0ttfgt- ^ - ^^y^cOiftfr^fflW-fS 

m*m.~mx'hh. 

Git'U 77 A ycDZT^-iSVimZTfctrn -y 9 MX' 

[05] s^wro-t -y^x-mm-t^ Z t <T)X'% h$& 
h IX , ft«W(c^T$ix^i^-{cW-r S 



[07 3 *«KB^at«t J: 6&«WTn* ?-*<j>ttflB 
[08] ftll«rD"fe^ir-<ottiB*~^*ttJ8LT, ft 
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